Background/Objectives: The general population has been increasingly concerned about cosmesis and hopeless about prominent or invisible postoperative scars of the face and neck. The purpose of this study was to evaluate the benefit of a retroauricular hairline incision (RAHI) by comparing it with conventional cervical incision for removal of upper neck masses. Study Design: Prospective clinical study. Methods: Thirty-four patients with upper neck masses were divided into two surgical groups of RAHI (17) and conventional cervical incision (17) matched by age, sex, marital status and size, location, pathology of lesions. The operation time, complications, length of hospital stay, and subjective satisfaction with incision scar checked by visual analogue scale were compared between groups. Results: The lesions of each group were congenital cysts (6), abscesses (2), inflammatory masses (2), and benign (6) or malignant (1) tumors and located in the upper neck. Mean operation time was 51 ؎ 17 minute in the RAHI group and 41 ؎ 13 minutes in the controls (P ‫؍‬ .064). Mean hospital stay and complication rates were comparable between groups. Mean score of patient's satisfaction was 8.9 ؎ 0.7 in the RAHI group and 4.5 ؎ 2.7 in the controls (P < .001). The degree of incision scarring did not differ between groups, but the scars were less visible in the RAHI group because of hiding by the auricle and hair. Conclusions: The postauricular approach leading to a potentially invisible area of operation has a clear cosmetic benefit compared with conventional cervical incision. This will be helpful for patients with surgically indicated upper neck masses who hope for invisible incision scars.
INTRODUCTION
The face and neck are the most important parts of human body in terms of beauty. A small scar on the skin of theses regions can have a significant impact on the social or psychological well-being of an individual. Surgical incisions or trauma, however, is unavoidable in patients with surgically indicated pathologic lesions. Incisions should provide adequate exposure or access to lesions as well as cosmetically acceptable outcome. To achieve a better cosmetic result, incisions are usually made along natural skin creases or esthetic units of the face and neck. 1 Recently, skin incisions have tended to be smaller if surgical exposure is not significantly compromised, especially in benign lesions of the head and neck. Incisions are also often performed on hidden areas far from the face and neck, such as the axilla or chest. This can be seen in the recent development of endoscopic techniques for removing pathologic lesions of the thyroid, parathyroid, and submandibular glands. 2, 3 All the abovementioned efforts are considered to diminish or eliminate disfiguring postoperative scars on the naked surface of the face and neck.
The lesions of the upper neck usually are removed after an incision along natural skin creases overlying them. However, a postoperative incision scar of the neck is unavoidable and gives some worries to patients receiving surgery, especially in cases where a hypertropic scar or keloid occurs in the site (Fig. 1) . Therefore, an incision on a visible area of the neck needs to moved onto hidden or less prominent sites or outside the head and neck. In consideration of this esthetic purpose, a skin incision along the postauricular sulcus and hairline, a potentially less visible area of the head and neck, was developed (Fig. 2) .
The purpose of this study was to evaluate the benefit of the retroauricular hairline incision (RAHI) by comparing it with conventional cervical incision for removal of upper neck masses. Seventeen patients receiving RAHI were matched with 17 control patients by age, sex, marital status, and pathology, size, and site of lesions. Mean operation time, hospital stay, complication rates, score of patient's satisfaction, and degree of incision scaring were compared between the two groups. This paper also discusses the advantages and applications of the postauricular approach. 
PATIENTS AND METHODS

Patient Characteristics and Outcome Measurements
Thirty-four patients with upper neck masses between March 2003 and May 2004 were enrolled into this prospective clinical study. All patients had lesions in the upper neck, and the characteristics of patients are summarized in Table I . The lesions were preoperatively diagnosed by fine needle aspiration cytology and computed tomography (CT) scans in all patients and confirmed on permanent pathologic sections. The patients received surgery with diagnostic or curative intents. The patients were randomly assigned to the RAHI and standard cervical incision groups. A total of 17 consecutive patients who underwent the RAHI procedure for removal of upper neck masses were enrolled into the case group of this study.
The outcomes of patients who received the postauricular surgical approach were compared with those of 17 control patients matched by age, sex, and marital status of patients and pathology, size, and location of lesions. The control patients underwent excision of mass by way of a conventional incision along natural skin creases of the upper neck. The outcomes of two groups were compared by operation time, complication rates, hospitalization days, and subjective satisfaction about incision scars evaluated at 6 months after surgery by a visual analogue scale ranging from 0 to 10, with higher scores meaning better patient satisfaction. The data of each group were expressed as the mean Ϯ SD. Statistical comparison between two groups was performed with Mann-Whitney test using SPSS 11.0 for windows (SPSS Inc., Chicago, IL). P Ͻ .05 was regarded as statically significant.
All patients were followed with careful examinations to a median of 12 months after initial surgery. All patients had no history of prior treatment of the lesions or major head and neck operations before this surgery and were free of original lesions at the last follow-up. Informed consent was approved by the institutional review board and obtained from all patients in this study.
Surgical Technique of Retroauricular Hairline Approach
Under general anesthesia, the head of patient was rotated to the opposite side, and the neck was extended by placing a pillow under the upper chest. The site of lesions informed by preoperative CT scans and physical examination was delineated, and a skin incision was marked (Fig. 3, A and B) . The incision was started from the lower end of the postauricular sulcus upward to the middle or upper one-third of the sulcus and then smoothly angulated downward to continue 0.5 to 1 cm inside along the hairline. The incision was carried down through the subcutaneous fat onto the sternocleidomastoid muscle, and the flap was elevated anterior onto the lesion site (Fig. 3C ). Special attention was made to avoid injury of hair follicles and sensory nerves innervating the auricle during incision and dissection. The lesions were exposed after dissection along the anterior border of the sternocleidomastoid muscle upward to the parotid tail (Fig.  3D ). The lesions were carefully dissected with forceful retraction of the skin flap to facilitate exposure of surgical field. Important anatomic structures surrounding masses were carefully identified and preserved. Finally, lesions were completely removed without rupture or spillage of internal contents after tracing and ligating their stalks, if they were present (Fig. 3E) . In very large, benign cystic lesions, decompression was often performed by fluid aspiration and needle-pricking. The site was closed, and then the cyst was completely removed. In the lesions originating from the submandibular gland, the whole affected gland was removed after careful identification of the submandibular ganglion and the lingual, hypoglossal nerves and ligation of the Wharton's duct. After mass excision, a suction drain was inserted behind the lower end of the hairline incision, and the skin incision was tightly closed with interrupt sutures using 4 -0 Vicryl and nylon. The drain was usually removed at the second or third postoperative day.
In 17 control patients, a curvilinear incision was made along natural skin creases overlying the lesions of the upper neck, usually 3 to 4 cm below the lower border of the mandible (Fig. 1) . The other procedures for extirpation of lesions were the same as the above-mentioned surgical methods.
RESULTS
Permanent pathologic sections of patients who underwent RAHI revealed congenital cysts, 6 abscesses, 2 in- (Table I) . Five pleomorphic adenomas arose from the submandibular gland 4 and the lower parapharynx 1 in the RAHI group and all from the submandibular gland in the controls. All abscesses of both groups were in the upper, deep cervical spaces. Schwannomas originated from the vagus nerve or the ansa cervicalis in the upper neck. Four inflammatory masses of both groups were seen to be caused by KikuchiFujimoto, 2 Castleman, 1 and Kimura 1 diseases. The size of lesions ranged from 2 to 10 cm, and locations were the upper, deep cervical space of level I or II, topographic designations of the neck originally related to cervical lymphadenopathy. 4 The congenital, inflammatory, and benign tumor lesions were completely excised, and abscesses were drained by way of incision site. Malignant lymphomas were biopsied with diagnostic purpose. There were not converted to conventional incision in any patients during this surgery.
The length of incision was measured at each patient, and mean length in the RAHI group was approximately twofold longer than that of the control group (Table II) . Mean operation time was approximately 10 minutes longer in the RAHI group compared with the controls, which did not reach statistical significance (P ϭ .064).
Mean hospitalization days were comparable between the groups (P ϭ .666). All surgical wounds were well healed within 4 weeks after surgery without hemorrhage, infection, or flap necrosis. In two patients of the RAHI group, the color of flap margin at the incision angle became darkened several days after surgery but recovered well without further management. Vocal cord paralysis developed in one patient who underwent excision of vagal schwannoma, but this completely recovered at 6 months after surgery. Transient palsy of the lingual nerve was present after resection of the submandibular gland in one patient in each group and normalized within 3 months after surgery. Postoperative numbness of the earlobe in two patients of the RAHI group also recovered within 3 months after operation. However, marginal nerve palsy in a control patient was not recovered at 12 months at last follow-up.
The mean score of patient satisfaction about incision scars checked by visual analogue scale was much higher in the RAHI group compared with the control group (P Ͻ .001). Hypertrophic scars of incision sites occurred in two (12%) patients in each group who underwent abscess drainage. The scars of the controls were clearly visible on the upper neck at all frontal, oblique, and lateral views of neutral and extended neck positions, and most scars of the (9) SMG resection (4) SMG resection (5) Drainage (2) Drainage (2) Biopsy (1) Biopsy (1) Median follow-up, months 12 12
Abbreviations: RAHI, retroauricular hairline incision; BCC, branchial cleft cyst; SMG, submandibular gland. *Originated from the submandibular gland (n ϭ 4) and lower parapharynx (n ϭ 1) in the RAHI group and from the submandibular gland (n ϭ 5) in the conventional incision group (control). Fig. 3 . Surgical procedures and cosmetic outcome of retroauricular hairline incision. A branchial cleft cyst was well defined in the left upper neck on computed tomography scan (A). After incision along the postauricular sulcus and hairline (B), skin flap was elevated onto the lesion (C), and the cyst was separated from the anterior border of the sternocleidomastoid muscle (D) and completely removed with careful dissection (E). Photograph of patient taken at 6 months after surgery shows a good cosmetic outcome because an incision scar is usually hidden by the auricle and hair (F). (1) Transient numbness of the earlobe (2) Alopecia of the hairline (2) Abbreviations: RAHI, retroauricular hairline incision; VCP, vocal cord palsy; LNP, lingual nerve palsy. *Evaluated from each patient at 6 months after surgery by visual analogue scale (VAS) ranged from 0 to 10 with higher scores indicating better patient satisfaction about incision scar.
†Mann-Whitney test.
RAHI patients were less prominently seen because of hiding by the auricle and natural hair (Fig. 3F) . A small alopecia in the hairline developed in two patients who underwent the RAHI approach for cervical abscesses.
DISCUSSION
The incision using the postauricular sulcus and hairline for removal of upper neck masses showed better cosmetic outcome and patient satisfaction compared with conventional cervical incision in the present study. No significant complications were associated with this surgical approach. Disadvantages of surgery by way of this incision were narrower surgical view and slightly increased operation time compared with the control group. The surgical exposure, however, seemed not to be so limited as to cause blind resection of lesions or to increase complication rates in this study. Increase of operation time may result from longer incisions and wider flap elevations needed in the RAHI group because lesions of the upper neck were located 5 to 7 cm anteriorly from the hairline. However, the slightly extended operation time and longer access to lesions do not appear to be significant disadvantages. Another possible disadvantage of the RAHI approach would be in the reoperation for recurrent disease. Conversely, conventional incision may have some advantages: extension of wound can be performed when unusual pathology is encountered during surgery or when complication develops during operation. When the patient requires reoperation for recurrent disease, the conventional incision would be more flexible. However, this study showed that the RAHI approach was safely applied for removal of most benign lesions in the upper neck masses, and there were no conversions to conventional incision in any patients during this surgery.
The incision was designed in part by referring to the previous incisions for cervicofacial rhytidectomy and parotidectomy. [5] [6] [7] However, this modified method requires no preauricular incision but only retroauricular and hairline incisions. The incision made along the natural sulcus behind the auricle and hairline is commonly less prominent or invisible because of hiding by the auricle and hair after surgery. In addition, incision in the region does not appear to increase the incidence of hypertrophic scar. The scar is less prominent because of its hiding if hypertrophic scar should develop after surgery. At times, necrosis of skin flap can develop, mainly along the angular margin of incision, and can usually be avoided by making a more obtuse angle and elevating a thicker cutaneous flap because the flap receives blood supply of random pattern. Numbness around the earlobe can be prevented by careful preservation of sensory nerves overlying the sternocleidomastoid muscles and innervating the region during the elevation of the long, wide skin flap. The marginal mandibular nerve can be preserved by direct identification of the nerve along the mandible angle from the parotid gland or by upward retraction after ligation of the facial vein. The important nerves and vessels in the upper neck can also be preserved by careful dissection of lesions from the surrounding structures, and capsular dissection is helpful in cases of benign cystic lesions or neurogenic tumors.
Resection of the submandibular gland by this surgical approach often results in a longer access and narrower surgical field, such as working in a tunnel, compared with lesions of other sites in the upper neck. In fact, the distance from hairline to the hilum of the Wharton's duct was approximately 10 cm. However, the surgery can be completed with no great difficulty by careful dissection and forceful retraction of the elevated skin flap.
Surgical indications of using this incision will be removal of lesions occurring in the upper neck of level I and II and the upper posterior cervical triangle with diagnostic or curative intents, as shown in the present study. Very large cystic lesions of the upper neck such as the second branchial cleft cysts arising in the young population can be treated by this approach with clear cosmetic outcomes. This approach may be applied for removal of various benign lesions in the region with curative intent and for malignant lesions such lymphoma with diagnostic but without curative purpose. The RAHI approach may also be usefully applied to parotidectomy combined with neck dissection by the addition of incisions along the preauricular sulcus and extending from the hairline downward to continue along the lower neck.
The submandibular gland could be safely removed by way of this incision with no significant morbidity. A cosmetic approach by way of an intraoral route for submandibular gland excision has been suggested. 8 -10 However, the appears to provide a narrower surgical view, unfamiliar anatomic delineation, longer operation time, and subsequent possible injury to the lingual nerve compared with conventional approach. The approach used in the present study appears to have better surgical exposure compared with intraoral removal of the submandibular gland.
The contraindications of this incision would be most malignant lesions when treated with curative intent. The postauricular approach usually has more limited view for lesions that are located more anterior or lower in the neck. Therefore, curative neck dissection may be compromised by the limited surgical. However, if the RAHI approach is combined with posterior and lower neck incisions as mentioned above, more cosmetically acceptable incisions of neck dissection can be made. Masses of the central compartment or lower neck will be also difficult to access by this approach. Surgery of intraparotid masses usually requires a preauricular incision in addition to this approach ("modified face lift incision") 6 for safe identification of the facial nerve.
CONCLUSIONS
The postauricular approach for removal of upper neck masses has been suggested in the present study. The general population has been increasingly concerned about cosmesis, and a small postoperative scar in the visible area of the face and neck can affect quality of life. Therefore, an incision at a potentially invisible area along the postauricular sulcus and hairline has a strong cosmetic advantage with no significant complications compared with a standard cervical incision. To the best of this author's knowledge, removal of upper neck masses by way of this incision has not been performed. This approach will Laryngoscope 115: December 2005
Roh: Retroauricular Hairline Incision be helpful for patients with a surgically indicated upper neck mass who hope for invisible external scars after surgery.
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